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x(n+ 1) = a(n)x(n) + g(n), n � n0 (1)

fark denklemi ve
x(n0) = x0 (2)

başlang¬ç koşulu verilsin. Burada, a(n) katsay¬s¬ve g(n) fonksiyonu
n � n0 için tan¬ml¬ve a(n) 6= 0 d¬r.
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(1) denklemine karş¬l¬k gelen homogen denklem

x(n+ 1) = a(n)x(n) (3)

dir.
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Teorem
(3) homogen fark denklemi ve (2) başlang¬ç koşulundan oluşan problemin
tek çözümü

x(n) =

 
n�1
∏
i=n0

a(i)

!
x0

olup (1)-(2) başlang¬ç de¼ger probleminin tek çözümü

x(n) =

 
n�1
∏
i=n0

a(i)

!
x0 +

n�1
∑
r=n0

 
n�1
∏
i=r+1

a(i)

!
g(r)

dir.
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NOT:
m0

∏
i=n0

a(i) = 1, m0 < n0,

m0

∑
i=n0

a(i) = 0,m0 < n0.
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Örnek
x(n+ 1) = 3nx(n), x(0) = 5 başlang¬ç de¼ger probleminin çözümünü
bulal¬m.
a(n) = 3n olmak üzere,

x(n) =
n�1
∏
i=0
3i5

= 5(3)
(n�1)n
2

dir.
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Örnek
x(n+ 1) = (n+ 1)x(n) + 2n(n+ 1)!, x(0) = 1 başlang¬ç de¼ger
probleminin çözümünü bulal¬m.
a(n) = n+ 1 ve g(n) = 2n(n+ 1)! olmak üzere,

x(n) =
n�1
∏
i=0
(i + 1) +

n�1
∑
r=0

 
n�1
∏
i=r+1

(i + 1)

!
2r (r + 1)!

= n!+
n�1
∑
r=0

n!2r

= 2nn!

dir.
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Baz¬toplam formülleri
n

∑
i=1
i =

n(n+ 1)
2

n

∑
i=1
i2 =

n(n+ 1)(2n+ 1)
6

n

∑
i=1
i3 =

�
n(n+ 1)

2

�2
n

∑
i=1
i4 =

n(6n4 + 15n3 + 10n2 � 1)
30
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Baz¬toplam formülleri
n�1
∑
i=0

ai =
� an�1

a�1 , a 6= 1,
n, a = 1

n�1
∑
i=1

ai =
� an�1

a�1 , a 6= 1,
n� 1, a = 1

n�1
∑
i=1
iai =

(a� 1)(n+ 1)an+1 � an+2 + a
(a� 1)2 , a 6= 1.
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